Introduction {#s0001}
============

The current global Infant and Young Child Feeding (IYCF) recommendation^[@CIT0001]^ is that infants be exclusively breastfed for the first six months of life and thereafter receive safe and nutritionally adequate complementary foods while breastfeeding continues up to two years of age or beyond. There is abundance of evidence that optimal IYCF has both short-term and long-term benefits, particularly protecting children from morbidity and mortality^[@CIT0002]^ and also ensures a child is protected from both under- and over-nutrition and their consequences later in life.^[@CIT0003]^ It has been estimated that suboptimal breastfeeding results in an increased risk for mortality in the first two years of life with the number of child deaths attributed to this being 804 000 or 11.6% of all deaths in 2011 alone.^[@CIT0004]^ Despite improvements in some countries, undesirable IYCF practices are still rife in many low- and middle-income countries, including Nigeria. The proportion of children under the age of six months that are exclusively breastfed decreased from 17% in 2003 to 13% in 2008^[@CIT0005]^ and is currently at 17%, as shown in the 2013 Nigeria Demographic and Health Survey.^[@CIT0006]^ Sixty-nine percent of children are predominantly breastfed (breast milk and only plain water or non-milk liquids such as juice, clear broth and other liquids); 13% of children under age two are bottle fed. Contrary to recommendations, 9% of children aged 0--1 month, 16% of children aged 2--3 months and 38% of children aged 4--5 months are given complementary foods in addition to breast milk.^[@CIT0006]^

Researchers have documented some obstacles to IYCF practices in Nigeria to include low knowledge of EBF,^[@CIT0007]^ maternal age whereby very young mothers were found to have inadequate knowledge on IYCF,^[@CIT0007],[@CIT0008]^ and socio-cultural factors such as feeding infants herbal concoctions alongside breast milk.^[@CIT0009]^ Others include mothers' employment and proximity to infant,^[@CIT0008],[@CIT0010]^ low level of education^[@CIT0010],[@CIT0011]^ and low income.^[@CIT0010],[@CIT0011]^ Mothers' perceptions of insufficient milk supply,^[@CIT0012]^ lack of confidence in mothers' ability to breastfeed and problems with the infant latching or suckling as well as breast pain or soreness have also been documented.^[@CIT0013],[@CIT0014]^ Some of these problems can be overcome through adequate antenatal information and preparation of expectant mothers.

Healthcare providers play an important educative and support role to mothers regarding lactation and infant feeding.^[@CIT0015],[@CIT0016]^ The majority of health workers in primary healthcare (PHC) facilities in Nigeria are nurses, midwives, community health officers (CHOs), pharmacy technicians and community health extension workers (CHEWs). They are well positioned to provide adequate health information and counselling on infant feeding as a component of the services given to pregnant women during antenatal visits and may influence mothers' attitudes and infant feeding practices. Health workers in PHCs are closer to the majority of the community population and are highly regarded by people within these communities, especially antenatal clinic attendees who look up to them for IYCF counselling, among others. They have been described as vanguards of information dissemination in Nigeria^[@CIT0017]^; however, it has been observed that the IYCF information and counselling often provided at PHCs are often inadequate and needs to be strengthened.^[@CIT0018]^ It is essential for health workers to have thorough and updated knowledge of IYCF recommendations to adequately provide correct information to mothers and promote optimal IYCF, yet existing opportunities and resources for retraining exercises or refresher courses for health workers in PHCs are few and far between. In addition, deliberate efforts should be made to incorporate continuing education workshops to better prepare health professionals for their role in providing tangible breastfeeding support at the primary care level.^[@CIT0018]^

Based on the foregoing discussion, the study trained health workers in PHC facilities and evaluated the effect of the training on their knowledge, attitudes and provision of IYCF information and counselling to antenatal clinic attendees.

Research methodology {#s0002}
====================

Study design {#s20003}
------------

The study design was a before and after clinic-based intervention study.

Study setting {#s20004}
-------------

The study was carried out in Ibadan, the capital city of Oyo State in South-western Nigeria. Ibadan comprises a total of 11 Local Government Areas (LGAs), of which five are classified as Ibadan municipality because of their characteristic high population density. All five LGAs were included in the study namely Ibadan North, Ibadan North East, Ibadan North West, Ibadan South East and Ibadan South West.

Study population and sampling strategy {#s20001}
--------------------------------------

The following statistical formula was used to determine the sample size for a representative sample for a before and after pair of participants:

Number of pairs = \[(*zα* + *zβ*)*σ~d~*\]/*δ*^2^

where *zα* = 1.96 corresponding to a significance level of 5% for a two-tailed hypothesis,

*zβ* = 1.28, which is the probability of failing to reject a false null hypothesis (*β*) = 0.80, hence *zβ* = 1.28,

*σ~d~* = variance of the population being studied,

*δ* = the minimum desired effect that is worthwhile to be detected.

Number of pairs = \[(1.96 + 1.28)16/5\]^2^ = 108 health workers (increased to 120 to make room for 10% attrition). A total of 120 participants were thus needed to obtain a sample sufficiently powered to detect meaningful change from before to after the intervention.

The study population included health workers and antenatal clinic attendees in selected government-owned PHC facilities in all 5 LGAs of the Ibadan municipality. Such PHC facilities must be those that offer antenatal, delivery and postnatal services. To select the health workers, the study adopted a two-stage cluster sampling technique. In the first stage, two PHC facilities with the highest number of antenatal clinic attendees over the preceding 6-month period were purposively selected from each of the five LGAs, making a total of 10 PHCs. In the second stage, all health workers (nurses, nurse/midwives, CHOs, pharmacy technicians and CHEWs in each of the ten selected health facilities who had frequent contact with women who attended antenatal clinic were approached to participate in the study. A total of 124 health workers consented and participated in the study.

For each of the health workers, at least one client (antenatal clinic attendee) was randomly selected and also recruited for the study, after due informed consent was given. In all, 162 and 146 antenatal clinic attendees participated at baseline and at 4 weeks post-intervention, respectively.

The intervention {#s20002}
----------------

For the intervention, a 2-day training session was designed and implemented in each PHC facility using lectures, interactive sessions, group work, quizzes, songs and role play. A training manual was developed for participants' use during the training sessions. The training provided information and training on the following: Current IYCF recommendationsImportance of one-on-one individualised counselling for antenatal attendeesGood communication skills for one-on-one individualised counselling of antenatal attendeesAfter the training sessions, posters and handbills were given to the health workers to assist them in their subsequent one-on-one counselling sessions with mothers.

Data collection {#s20006}
---------------

The tools used for data collection during the surveys were two different structured questionnaires. The first questionnaire was used to collect data on health workers' socio-demographic characteristics, job experience, knowledge of and attitudes to IYCF, attitudes towards communication with patients and reported practice of one-on-one individualised IYCF counselling. Knowledge of IYCF was assessed with a total of 20 questions on the fundamental understanding and core indicators of IYCF, as obtained from literature review of this subject matter. These knowledge questions were scored (correct answer = 1, incorrect answer = 0), with 20 being the highest score obtainable. The questionnaire was pilot-tested among 20 health workers outside the study location and evaluated for internal validity before the final questionnaire was approved for fieldwork.

Another structured (short) questionnaire was used to collect information from antenatal clinic attendees about their socio-demographic characteristics and whether they received individualised IYCF counselling from health workers in the health facilities where the study was carried out. This was carried out to complement the information reported by the health workers on their practice of one-on-one individualised IYCF counselling.

The health workers' questionnaire was administered thrice: at baseline, immediately after the intervention (same day) and 4 weeks after intervention, while the second questionnaire was administered (twice) to antenatal clinic attendees at baseline and 4 weeks after the training intervention. Two female research assistants assisted the investigators in administering questionnaires to the mothers and collecting completed questionnaires from the health workers. They both had postgraduate degrees and were trained by the principal investigator for their roles.

Data analysis {#s20007}
-------------

Data was entered and analysed using SPSS version 17.0. Chi-square test was used to test associations between categorical variables; while analysis of variance was used in comparing quantitative variables. Paired *t*-tests measured statistically significant differences (*p* \< 0.05) before and after the training.

Ethical considerations {#s20008}
----------------------

Confidentiality was maintained and names were not used on data tools. Verbal informed consent was collected from all participants. No harm occurred to participants, and they were free to withdraw from the study at any point without any repercussion. Ethical approval was sought and obtained from the Oyo State Ministry of Health Ethical Review Board.

Results {#s0009}
=======

Socio-demographic data {#s20010}
----------------------

The socio-demographic characteristics of participants are shown in [Table 1](#T0001){ref-type="table"}. A total of 124 participants were enrolled in the study, 123 (99.2%) of whom attended both training days, and 110 (88.7%) completed the 4-week post-training survey. Most participants were aged at least 40 years (59.3%), with a mean of 41.8 ± 8.2 years. Most participants (95.2%) were women, 90.3% were married and 76.6% were in a monogamous relationship. CHEWs (59.7%) formed the largest job category. Health workers had practiced their profession for between 1 and 35 years, with a mean of 16.2 ± 9.3 years.

###### 

Socio-demographic characteristics of health workers.

  Variable                             Frequency (%)
  ------------------------------------ ---------------
  **Age (in years)**                   
   20--39                              50 (40.3)
   40--59                              73 (58.9)
   No response                         1 (0.8)
  **Gender**                           
   Men                                 6 (4.8)
   Women                               118 (95.2)
  **Local government area**            
   Ibadan North                        17 (13.7)
   Ibadan North East                   27 (21.8)
   Ibadan North West                   38 (30.6)
   Ibadan South East                   28 (22.6)
   Ibadan South West                   14 (11.3)
  **Marital status**                   
   Single, never married               6 (4.8)
   Married                             112 (90.3)
   Separated/divorced                  2 (1.6)
   Widowed                             4 (3.2)
  **Type of marriage**                 
   Monogamous                          94 (75.8)
   Polygamous                          18 (14.5)
   Not applicable                      12 (9.7)
  **Education**                        
   Nursing diploma                     6 (4.8)
   Midwifery diploma                   14 (11.3)
   Public Health Nursing diploma       7 (5.6)
   Other diplomas                      83 (66.9)
   Tertiary education                  14 (11.3)
  **Job category**                     
   Nursing                             34 (27.4)
   Community health officer            14 (11.3)
   Community health extension worker   74 (59.7)
   Pharmacy technician                 2 (1.6)
  **Religion**                         
   Christianity                        86 (69.4)
   Islam                               37 (29.8)
   Traditionalist                      1 (0.8)

*Source*: Authors own work

Health workers' knowledge of infant and young child feeding {#s20011}
-----------------------------------------------------------

[Table 2](#T0002){ref-type="table"} presents the responses of health workers to some of the knowledge questions on IYCF. At baseline, health workers correctly answered questions on early initiation (83.9%), exclusive breastfeeding (71.8%) and timely introduction of complementary feeding (79.0%). However, only 4.8% could list three advantages of breastfeeding for the baby, while 29.8% mentioned three advantages of breastfeeding to the mother. At immediate post-intervention there was an improvement, though not impressive, and this improvement waned at 4 weeks post-intervention. The proportion of participants who could state three breastfeeding difficulties (17.7%) also improved at immediate post-intervention (65.9%). This improvement was sustained at 4 weeks post-intervention, although there was a drop from the immediate post-intervention values but not as low as the baseline values. Participants' knowledge was very poor at baseline with respect to the management of breastfeeding difficulties, as only 3.2% could mention three ways of management. This improved just slightly immediately after the intervention (7.3%), but dropped below baseline values after 4 weeks.

###### 

Percentage of health workers who correctly answered (selected) knowledge questions.

  Knowledge items                                                                              At baseline (*n* = 124)   Immediate post- intervention (*n* = 123)   4 weeks post- intervention (*n* = 110)   *p*-value
  -------------------------------------------------------------------------------------------- ------------------------- ------------------------------------------ ---------------------------------------- -----------
  When baby should be offered breast (early initiation)                                        104 (83.9)                108 (87.8)                                 90 (81.8)                                \> 0.05
  How baby under 6 months should be fed (exclusive breastfeeding)                              89 (71.8)                 90 (73.2)                                  79 (71.8)                                \> 0.05
  Mentioned 3 advantages of breastfeeding to infant                                            6 (4.8)                   26 (21.1)                                  10 (9.1)                                 \< 0.05
  Mentioned 3 advantages of breastfeeding to mother                                            37 (29.8)                 76 (61.8)                                  49 (44.5)                                \< 0.05
  Mentioned 3 common breastfeeding difficulties                                                22 (17.7)                 81 (65.9)                                  56 (50.9)                                \< 0.05
  Mentioned 3 ways of managing breastfeeding difficulties                                      4 (3.2)                   9 (7.3)                                    3 (2.7)                                  \> 0.05
  Age baby should be introduced to first food (timely introduction of complementary feeding)   98 (79.0)                 98 (79.7)                                  90 (81.8)                                \> 0.05
  Correct consistency of complementary foods                                                   30 (24.2)                 30 (24.4)                                  42 (38.2)                                \< 0.05
  No. of times baby should be fed (6--8 months)                                                20 (16.1)                 77 (62.6)                                  44 (40.0)                                \< 0.05
  No. of times baby should be fed (9--11 months)                                               40 (32.3)                 98 (79.7)                                  67 (60.9)                                \< 0.05
  No. of times baby should be fed (12--24 months)                                              49 (39.5)                 74 (60.2)                                  59 (53.6)                                \< 0.05
  Ever heard of 7 food group classification                                                    68 (54.8)                 113 (91.9)                                 100 (90.9)                               \< 0.05
  Mentioned ≥ 4 food groups                                                                    2 (1.6)                   83 (67.5)                                  27 (24.5)                                \< 0.05
  Mentioned minimum number of food groups that should be in baby's food                        20 (16.1)                 72 (58.5)                                  50 (45.5)                                \< 0.05
  Mentioned 3 or more ways of improving complementary feeding                                  4 (3.2)                   23 (18.7)                                  11 (10.0)                                \< 0.05

*Source*: Authors own work

The health workers performed poorly on questions about complementary feeding such as correct consistency (24.2%), classification of food groups in a baby's diet (1.6%) and ways of improving complementary feeding (3.2%). The percentage of correct answers increased immediately after the intervention (24.4%, 67.5% and 18.7%, respectively), though this dropped at 4 weeks post-intervention. An exception to this trend were the questions on timely introduction of complementary feeding and correct consistency of complementary foods where the percentage of correct answers was lowest at baseline and highest at the 4-week post-intervention stage. However, overall, the increase in mean knowledge score at baseline, immediate post-intervention and 4 weeks post-intervention (18.9 ± 2.2, 20.1 ± 2.8, 20.0 ± 2.5) was statistically significant (*P* = 0.0001).

Health workers' attitudes to infant and young child feeding {#s20012}
-----------------------------------------------------------

As presented in [Table 3](#T0003){ref-type="table"}, results for health workers' attitude to infant feeding at the baseline show that although most health workers agreed to the adequacy of breast milk (alone) in the first 6 months of life (90.3%), fewer (85.5%) agreed to the feasibility of exclusive breastfeeding. Few (12.9%) agreed that mothers with HIV infection should breastfeed while about half (55.6%) believed that complementary foods should be introduced at whatever age the infant is ready. At immediate post-intervention and 4 weeks after, more health workers agreed to sufficiency of breast milk in the first 6 months (96.7%; 98.2%), feasibility of exclusive breastfeeding (92.6%; 96.4%) and breastfeeding in HIV (47.2%; 43.6%). Compared to baseline values, there was no significant difference in attitudes regarding the introduction of complementary feeding whenever the child is ready (49.6%, 48.2%).

###### 

Health workers attitudes to infant and young child feeding.

  Attitude items                                                                                      Baseline     Immediate post- intervention   4 weeks post- intervention   *p*-value
  --------------------------------------------------------------------------------------------------- ------------ ------------------------------ ---------------------------- -----------
  I agree that breast milk alone is enough food for a baby in the first 6 months of life              112 (90.3)   119 (96.7)                     108 (98.2)                   \< 0.05
  I agree that it is possible for women in this community to breastfeed exclusively for 6 months      106 (85.5)   114 (92.7)                     106 (96.4)                   \< 0.05
  I think a mother with HIV should breastfeed her baby (in a resource-poor setting like ours)         16 (12.9)    58 (47.2)                      48 (43.6)                    \< 0.05
  I believe that complementary foods should be introduced to an infant any time the child is ready.   69 (55.6)    61 (49.6)                      53 (48.2)                    \< 0.05

*Source:* Authors own work

Health workers' attitudes to communicating with mothers during one-on-one individualised IYCF counselling were also investigated. The proportion of health workers who agreed they should treat mothers respectfully at baseline (94.4%) increased at immediate and 4 weeks post-intervention (99.2%, and 100.0%). At baseline, most workers reported they would give practical advice (91.9%). This proportion increased at immediate and 4 weeks post-intervention (99.2%, 98.2%). Also at baseline, most health workers would avoid technical language (83.1%), be patient (87.1%) and address mothers by name (79.9%) when dealing with them. These percentages increased at immediate and 4 weeks post-intervention as more health workers would avoid technical language (97.5%, 96.3%), be patient (95.2%, 96.3%) and address the mothers by name (95.2%, 96.3%). However, the differences observed at immediate and 4 weeks post-intervention were not statistically significant.

Health workers' practice of one-on-one individualised infant and young child feeding counselling {#s20013}
------------------------------------------------------------------------------------------------

Before the intervention, 79.0% reported that they provided practical tips on breastfeeding, 79.0% gave counselling on HIV and infant feeding options, while only 45.7% gave any information on complementary feeding. At 4 weeks post-intervention, the proportion of health workers who reported giving practical tips on breastfeeding increased (98.2%), and the same holds true for the proportion who gave counselling on HIV and infant feeding options (91.0%) and information on complementary feeding (88.2%).

However, when asked about whether they had received one-on-one counselling from health workers, the responses of the antenatal clinic attendees differed from those of the health workers. At baseline and 4 weeks after the training intervention, interviews were held with 162 (mean age: 27.3 ± 5.6 years) and 146 (mean age: 26.9 ± 5.5 years) antenatal clinic attendees, respectively. Of the 162 mothers surveyed at baseline, 131 (80.9%) women had made at least three antenatal clinic visits, 9.3% received counselling on breastfeeding, 8.0% received counselling on HIV and infant feeding options while 7.4% received counselling on complementary feeding. Similarly, for the group of 146 women interviewed 4 weeks after the training intervention for health workers, although 110 (75.3%) had made at least three antenatal appointments, only 6.2% reported that they received counselling on breastfeeding, 5.5% received counselling on HIV and infant feeding, whereas 8.0% had received complementary feeding information. The proportion of women who reported receiving individualised one-on-one IYCF counselling sessions did not improve significantly following the training intervention for health workers (Fisher's exact test: *p* = 0.17).

Discussion {#s0014}
==========

Generally at baseline, the health workers in the study displayed better knowledge about breastfeeding than complementary feeding. However, it is interesting to note that health workers did better in the 'yes or no' knowledge questions than in questions that required them to list the answers. This was particularly shown in the questions regarding breastfeeding difficulties and their management. This finding is in agreement with that of Utoo and others,^[@CIT0017]^ who found in their study among selected health workers in South-South Nigeria that a majority of the respondents could not mention three advantages of breastfeeding. An earlier study also in Nigeria also reported that healthcare providers lack adequate breastfeeding knowledge and may show unhelpful attitudes and practices.^[@CIT0019]^

A possible explanation for the pattern of observation in the study may be that health workers had general knowledge of the recommendations for infant feeding, especially exclusive breastfeeding, but lacked in-depth knowledge of specific aspects. Such knowledge hiatus should be the focus of training and re-training activities for health workers who provide health information and counselling on IYCF as a component of the services given to pregnant women during antenatal visits. These contacts should be leveraged on to influence mothers' intentions and support their practice of optimal IYCF.

In the study, the prevalent positive attitudes towards adequacy and feasibility of exclusive breastfeeding, complemented by positive attitudes to communicating with mothers are commendable and may serve as a springboard to promote IYCF in the community. Yet, as observed, some negative attitudes persisted regarding HIV and infant feeding, as well as for complementary feeding. This goes hand in hand with observed poor knowledge of health workers in these aspects both before and after intervention, suggesting deeply rooted influences (possibly socio-cultural) that remain among health workers and shape their opinions despite previous medical or public health training and re-training (as in the intervention study). Behaviour change communication in IYCF must start from health workers; hence, training and re-training of this group should involve strategies that embrace activities that can supplement the usual didactic method of teaching clinical facts and imparting desired medical skills. Such pedagogies should not only enhance cognitive learning and skills acquisition but also be very effective to bring about behaviour change in the learner.

Regarding practice of one-on-one counselling sessions with mothers, a large proportion of health workers claimed to practice this at baseline, and this increased even further at 4 weeks post-intervention. However, it is interesting to note that the interviews with the mothers did not agree with this finding as they reported receiving such counselling on IYCF only rarely. It is possible that the health workers over-rated their interaction with antenatal clinic attendees. It is also possible that some health workers were unable to distinguish between group health talks and one-on-one counselling sessions with antenatal clinic attendees. Another possibility is that this is a reflection of social desirability bias, as the health workers may have responded in the way they felt they were expected to.

On the whole, the outcomes of the training intervention were positive. Generally, knowledge and attitudes improved immediately following the training intervention. This is similar to other studies where nutrition education and training of health workers improved personal knowledge, counselling practices and enhanced the communication skills and performance of health workers.^[@CIT0020],[@CIT0021]^ A systematic review^[@CIT0022]^ also showed that nutrition training for health workers can improve feeding frequency, energy intake and dietary diversity of children aged 6 months to 2 years. However, in the present study, the improvements had fallen again by the 4-week post-training visit, though to a level not as low as the baseline level. Longer intervention duration may have been more effective because of a longer exposure of participants to training. The short (2-day) duration of training in this study is thus a possible limitation of study.

Conclusion {#s0015}
==========

In-depth knowledge of IYCF was lower than expected in the study population at baseline but attitudes were generally positive. Although the training intervention improved knowledge, attitudes and practice of health workers regarding IYCF, these improvements need to be strengthened and sustained. Innovative in-service training and regular retraining exercises at the local government level can help to improve the status quo in this regard.
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